The present note answers a question posed by A.G, Reyman [5] as to the Lie algebraic reasons of the complete integrability of a system studied by E. Rosochatius [6] .
This Hamiltonian system has been shown to be completely integrable by E. Rosochatius [6] . Moser [2] finds a Lax pair for these equations, which however is not equivalent to (I.2) but only implied by it. Moreover, Moser proves that the integrals in involution of (I.2) are eigenvalues of a matrix obtained by a rank two perturbation. Reyman asks what is the Lie algebraic interpretation of Moser's Lax pair, since it does not fit into a general framework developed by him [5] . We shall prove the following; (1.2) is equivalent to a degenerate Euler-Poisson equation [~, [4] on a minimal dimensional orbit of the semidirect product of so(n) with the space of symmetric traceless matrices. Introducing a parameter in Moser's Lax pair, it is shown that this Euler-Poisson equation is equivalent to a Hamiltonian system on an invariant submanifold of a subalgebra in the Kac-Moody extension of sZ(n). This bihamiltonian formulation of the same problem, yields as usual, the complete integrability of the problem; see also Adler- 
This system is very similar to the C. Neumann system [I], [2] , [4] , [5] , and many results here are implied by facts already proved for the Neumann system. What is new, however, is the fact that it seems to be the first completely integrable Euler-Poisson system with non-linear potential -at least to the knowledge of the author, I would like to thank H. Fleschka for drawing my attention to this problem. The exposition that follows is due to length considerations quite dense and hereby based on [4] .
The Euler-Poisson Equations
We start by reviewing a few known facts about orbits in semidirect products. is chosen such that (grad V) (X) =-A-N, (2.5) becomes a special case of (2.4). The form Of @ is irrelevant; only its existence matters. Specifically, V(X) can be obtained by tracing through the diffeomorphism given by Theorem 2.1 and computing the expression of the push-forward of Rosochatius' potential. We proved the following.
Theorem The Rosochatius system (I.2) is a Hamiltonian system
on the N-orbit in so(n) x sym given by Theorem 2.1. Hamilton's equations coincide with the degenerate Euler-Poisson equations (2.5).
3. Hamilton's equations in Kac-Moody Lie algegra setting and complete integrability. The proof is a straight forward verification. Using these relations it is easy to show the following. [3], [4] , [5] for more details and related problems. somewhat laborious -but direct -proof shows again how the bihamiltonian formulation of the same problem in Lie algebras is ultimately responsible for involution. The next step should be the proof of the generic independence of these integrals. We simply refer the reader to [4] for a proof that works -with minor technical modifications -also in this case. Finally, the Kac-Moody Lie algebraic formulations shows that the hyperelliptic curve det(-X + (P + M)~ + A~ 2 -zld) = 0 of genus n -1 is isospectral. Applying here the standard methods of Adlervan Moerbeke [I], or Moser [3] , the flow linearizes on the Jacobian of this curve.
We proved hence purely Lie algebraically the following.
3.3 Theorem. The Rosochatius system (2.5) is a completely integrable Hamiltonian system with non-linear potential of degenerate EulerPoisson equations on a minimal dimensional orbit of the semidirect product so(n) x sym. Its flow linearizes in the Jacobian of a hyperelliptic curve given by its interpretation as a Hamiltonian vector field on a submanifold in a subalgebra of the Kac-Moody extension of s/(n).
